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DESCRIPTION 



VALVE GUIDE STRUCTURE 



Technical Field 
[0001] 

The present invention relates to a valve guide 
structure for supporting a stem of a valve through a valve 
guide . 

Background Art 
[0002] 

Figs. 1 and 2 are schematic views showing a whole and 

> 

particulars of a conventional valve guide structure, 
respectively . 
[0003] 

Generally, a valve 1 of an engine has a vertically 
extending stem 2 pinched and supported by an inner 
peripheral surface 4 of a sleeve-like valve guide 3. 
Arranged on an upper end of the stem 2 via a cross head 5 
is a rocker arm 6 so as to transmit vertical motions to 
the valve 1 . 
[0004] 

The cross head 5 has a guide pin 7 arranged 
substantially centrally on the head 5 to restrict 
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movements of the rocker arm 6 to the valve 1 to vertical 
directions. The valve guide 3 in support of the valve 1 
is fixed to a cylinder head 8 to further restrict the 
* moving directions of the valve 1 to the vertical 
directions . 
[0005] 

An outer peripheral surface of the valve guide 3 is 
formed, at its upper portion, with a smaller- diameter 
outer peripheral surface 9 for arrangement having an 
annular engagement groove 10 on the surface 9. The 
peripheral surface 9 and the engagement groove 10 are 
engaged with a cylindrical stem seal 11 which in turn has 
at its top a closed portion 12 in abutment with the stem 2 
of the valve 1 and a spring 13 for tightening the closed 
portion 12 to prevent intrusion of oil. In the figures, 
reference numeral 14 denotes valve springs urging the 
valve 1 into a closed direction; and 15, a portion for 
engagement with the springs 14. 
[0006] 

Recently, the whole. structure including the valve 
guide 3 is such that the guide pin 7 is omitted for cost 
reduction and in view of shapes of for example the cross 
head 5 and stem seal 11. 
[0007] 

When the engine is driven, one end of the rocker arm 
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6 is pushed upward by a push rod (not shown) during 
exhaust stroke of the engine and at the same time the 
other end of the arm 6 is pushed down to open the valve 1 
via the cross head 5 to thereby discharge the exhaust gas 
from a combustion chamber (not shown). 

[0008] 

In this connection, typical structures of the valve 
guide are shown by some patent publications (see, for 
example. Reference 1). 

[Reference 1] JP 7-34816A 

Summary of The Invention 

Problems to be Solved by the Invention 
[0009] 

However, when the engine is driven with the guide pin 

7 omitted, thrust force acts on the cross head 5 to apply 
radial stress on an upper portion of the stem 2 of the 
valve 1 so that load working point P is generated on an 
upper end of the valve guide 3, resulting in a problem of 
early deterioration of the guide 3 . 

[0010] 

The invention was made in view of the above and has 
its object to provide a valve guide structure which can 
suppress the deterioration of the valve guide even when 
the radial stress is applied on the upper portion of the 



stem of the valve. 



Means or Measure for Solving the Problems 
[0011] 

The invention is directed to a valve guide structure 
for supporting a stem of a valve by an inner peripheral 
surface of a valve guide so as to restrict moving 
directions of the valve, comprising a recess on an inner 
peripheral surface of the valve guide, said recess 
extending downwardly from an upper end of the valve guide 
along the stem of the valve so as to form a clearance 
between the valve guide and the stem of the valve. 
[0012] 

The recess on the valve guide may have a lower end 
lower in position than a thinnest portion of the valve 
guide . 
[0013] 

An outer periphery of the valve guide may be formed 
with an engagement groove so as to be engaged with a stem 
seal for prevention of intrusion of oil, the lower end of 
the recess on the valve guide being lower in position than 
the engagement groove. 
[0014] 

The recess may have a taper with a reduced inner 
diameter toward the lower end of the recess. 
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[0015] 

Thus, according to the invention, a recess is formed 
on an inner peripheral surface of a valve guide to provide 
a clearance between a valve guide and a stem of a valve so 
that, even if radial stress is applied to the stem of the 
valve, load working point generated on the valve guide can 
be positioned at a lower end of the recess and an annular 
portion of the valve guide above the load working point 
can provide a reinforcing member, thereby suppressing 
deterioration of the valve guide. 
[0016] 

When the recess on the valve guide is formed with its 
lower end being lower in position than a thinnest portion 
of the valve guide, the load working point is generated at 
a position lower than the thinnest portion of the valve 
guide, which can prevent the load from acting on the 
thinnest portion of the valve guide and favorably suppress 
the deterioration of the valve guide. 
[0017] 

When an engagement groove is formed on an outer 
periphery of the valve guide so as to engage with a stem 
seal for prevention of intrusion of oil and the recess on 
the valve guide is formed with its lower end being lower 
in position than the engagement groove, then load working 
point is generated at a position lower than the engagement 



groove, which can prevent the load from acting on the 
engagement groove and favorably suppress the deterioration 
of the valve guide. 
[0018] 

When the recess has a taper with a reduced inner 
diameter toward its lower end, the load generated on the 
valve guide is relieved by the taper, which can further 
favorably suppress the deterioration of the valve guide. 

Effects of the Invention 
[0019] 

A valve guide structure according to the invention 
can exhibit an excellent effect that deterioration of the 
valve guide can be suppressed even if radial stress acts 
on an upper portion of a stem of a valve. 

Brief Description of the Drawings 
[0020] 

[Fig. 1] A schematic view showing a whole of a 
conventional valve guide structure. 

[Fig. 2] A schematic view showing particulars of the 
conventional valve guide structure. 

[Fig. 3] A side view showing a whole of a valve guide 
structure according to an embodiment of the invention. 

[Fig. 4] A schematic view showing particulars of the 



valve guide structure, 

[Fig. 5] A schematic view showing particulars of a 
further valve guide structure according to the invention. 

[Fig. 6] A schematic view showing particulars of a still 
further valve guide structure according to the invention. 

Explanation of the Reference Numerals 
[0021] 

1 valve 

2 stem 

10 engagement groove 

16 valve guide 

17 inner peripheral surface 

18 recess 

19 taper 

20 taper 

P working point 

Best Mode for Carrying Out the Invention 
[ 0022 ] 

First an embodiment of the invention will be 
described in conjunction with the drawings. 
[0023] 

Fig. 3 is a side view showing a whole of a valve 
guide structure according to the embodiment of the 



invention; Fig. 4 is a schematic view showing particulars 
of the valve guide structure; Fig. 5 is a schematic view 
showing particulars of a further valve guide structure 
according to the invention; and Fig. 6 is a schematic view 
showing particulars of a still further valve guide 
structure according to the invention. In the figures, 
parts same as those shown in Figs. 1 and 2 are represented 
by the same reference numerals. 
[0024] 

A valve guide structure according to an embodiment is 
provided with a recess 18 on an inner peripheral surface 
17 of a valve guide 16 which extends with a constant width 
and downwardly from an upper end of the valve guide 16 
along a stem 2 of a valve 1 so as to form a clearance 
between the valve guide 16 and the stem 2 of the valve 1. 
[0025] 

The recess 18 on the valve guide 16 is positioned 
with its lower end being lower than a thinnest portion of 
the valve guide 16 and at a position not adversely 
affecting performance of the valve guide 16 so as not to 
weaken the supporting of the stem 2 of the valve 1 and 
restriction on the moving directions of the valve 1. 
[0026] 

As shown in Fig. 5, the recess 18 on the valve guide 
16 may alternatively have a shape extending downwardly 
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from the upper end of the valve guide 16 along the stem 2 
of the valve 1 and having a taper 19 adjacent to its lower 
end and with reduced inner diameter toward the lower end. 
Further, as shown in Fig. 6, it may alternatively have a 
shape extending downwardly from the upper end of the valve 
guide 16 along the stem 2 of the valve 1 and having a 
taper 20 with reduced inner diameter from its upper end 
toward its lower end. Still further, it may alternatively 
a different shape having a taper (not shown) with reduced 
inner diameter toward its lower end and with a 
predetermined bent . 
[0027] 

Workings of the embodiments according to the 
invention will be described. 
[0028] 

When radial stress is applied on the upper portion of 
the stem 2 of the valve 1, load working point P is 
generated on the lower end of the recess 16 on the valve 
guide 16, the load on the valve guide 16 being positioned 
at a position lower than the thinnest portion of the valve 
guide 16 where the engagement groove 10 is formed. 
[0029 ] 

Thus, the recess 18 is formed on the inner peripheral 
surface 17 of the valve guide 16 to provide the clearance 
between the valve guide and the stem of the valve, so that. 



even if radial stress is applied on the stem 2 of the 
valve 1, the load working point p generated on the valve 
guide 16 can be positioned at the lower end of the recess 
18 and an annular portion of the valve guide 16 above the 
load working point can provide a reinforcing member, 
thereby suppressing deterioration of the valve guide 16 
especially at the load working point P. The load 
generated on the valve guide 16 also becomes load on the 
stem 2 of the valve 1, which causes no deterioration of 
the stem 2 of the valve 1 because of shape and quality of 
material of the stem 2 of the valve 1. 
[0030] 

When the recess 18 on the valve guide is formed with 
its lower end being lower in position than the thinnest 
portion of the valve guide 16, the load working point P is 
generated at a position lower than the thinnest portion of 
the valve guide 16, which can prevent the load from acting 
on the thinnest portion of the valve guide 16 and 
favorably suppress the deterioration of the valve guide 16. 
[ 0031 ] 

When the engagement groove 10 is formed on the outer 
periphery of the valve guide 16 so as to engage with the 
stem steal 11 for prevention of intrusion of oil and the 
recess 18 on the valve guide is formed with its lower end 
being lower in position than the engagement groove 10, 
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then the load working point P is generated at a position 
lower than the engagement groove 10, which can prevent the 
load from acting on the engagement groove 10 and favorably 
suppress the deterioration of the valve guide 16. 
[0032] 

When the recess 18 has the taper 19 or 20 with the 
reduced inner diameter toward its lower end, the load 
generated on the valve guide 16 is relieved by the taper, 
which can further favorably suppress the deterioration of 
the valve guide 16. 
[0033] 

It is to be understood that a valve guide structure 
according to the invention is not limited to the above- 
mentioned embodiments and that various changes and 
modifications may be made without departing from the scope 
of the invention. 
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